The implications of mechanical alignment on soft tissue balancing in total knee arthroplasty.
We hypothesized that the individual bone geometry is the most important variable to achieve acceptable soft tissue balancing during total knee arthroplasty. Long-standing 3-foot films and computer navigation data from 90 patients with varus (n = 45) or valgus deformity (n = 45) were utilized who underwent navigated total knee arthroplasty. Mean age was 65 ± 8 years with 50 women and 40 men. Hip-knee-ankle angle (HKA) was measured and ranged from 23° varus to 21.5° of valgus. Three additional measurements were made: lateral distal femoral angle (DFA), the intraarticular angle (IAA), and the medial proximal tibial angle (PTA). Intra-operative computer navigation data were obtained. Knees were then stressed with both a maximum varus/valgus moment in 10° flexion. Values were compared with the angle measurements of 3-foot films. Maximum varus/valgus measurements were correlated with HKA for both varus and valgus knees. Varus knees: Mean HKA measured 9° ± 5°, and the maximum varus stress measured intraoperatively was 12° ± 4°. The mean DFA, PTA, and IAA were 88° ± 2.5°, 84° ± 3.4°, and 4.5° ± 2.5°, respectively. If the HKA was <10°, the deformity was correctable in (16/26) 61 % of cases. Positive correlation exists between the HKA, and maximal varus stress obtained intraoperatively (r = 0.75, p < 0.0001). IAA correlated with increasing HKA (r = 0.80, p < 0.0001). Mean IAA was significantly greater in the varus than valgus group (4.5 ± 2.6 vs 3.2 ± 2.4, respectively, p = 0.01). Valgus knees: Mean HKA measured was 9.4° ± 4°. The mean DFA, PTA, and IAA were 83° ± 2°, 89.5° ± 2°, and 3.2° ± 2.4°, respectively. If the HKA was more than 10°, maximal varus stress of the knee was able to correct the valgus deformity (15/22) 68 % of the time. If the HKA was <10°, the deformity was correctable in (21/23) 91 % of cases. Positive correlation exists between the HKA and maximal valgus stress examination (r = 0.74, p < 0.0001). There was a positive correlation of IAA with increasing HKA (r = 0.61, p < 0.0001). Mean flexion contracture for varus knees was 6.3° ± 6.9° compared with 0.8° ± 7.6° in the valgus group (p = 0.0004). These data suggest that soft tissues play more of a role in the varus knee deformity than they do in the valgus knee and that the bony contribution may be the main contributing factor to the overall deformity of the valgus knee. IV.